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(54) [Title of the Invention] APPARATUS AND METHOD FOR 

PORTABLE TERMINAL POSITION GUIDANCE AND NOTIFICATION 
USING SATELLITE NETWORK 

(57) [Abstract] 

[Object] To make it possible to retrieve moving position 
information over wide range when moving beyond a specific 
region . 

[Solving Means] A transmission signal is received by a 
base station 2 by specific transmission from a portable 
terminal 1, and a position information retrieval request for 
a mobile communication switching station 3 is detected. 
When it is judged that the detected request is acceptable by 
the mobile communication switching station 3, a GPS signal 
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reception and registration request is given to a satellite 
communication switching station 5, and a GPS signal 
transmission request is given to the portable terminally and 
the informed portable terminal 1 transmits a GPS signal to a 
GPS retrieval satellite 6. The GPS retrieval satellite 6 
which receives the GPS signal transfers the received 
position information (longitude and latitude) through the 
satellite communication switching station 5 to the mobile 
communication switching station 3, and the region 
information is transferred from the mobile communication 
switching station 3 to the region information conversion 
device 4 . Then, the guidance communication information of 
the region information is retrieved from the position 
information, and the retrieved content is converted into 
voice guidance, and given to the portable terminal 1 being 
the origin of request. 

[Claims] 

[Claim 1] In a network consisting of a mobile communication 
network consisting of a mobile terminal with the 
transmitting function of GPS (Global Positioning System) , a 
radio base station and a mobile communication switching 
station, and a satellite communication network consisting of 
a satellite communication station (the Earth station) , a GPS 
retrieval satellite, a portable terminal position guidance 
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notification device comprising: 

a region information conversion device, having the 
function of converting region information and converting 
voice guidance, attached to said mobile communication 
switching station . 

[Claim 2] A portable terminal position guidance 
notification device according to claim 1, wherein said 
region information conversion device retrieves a area 
conversion information database which is obtained by the 
function of the region information conversion consisting of 
region information (prefecture, city and block number) and 
region positioning information based on the region 
positioning information (latitude and longitude) from the 
satellite communication network, notifies the retrieved 
result to a voice guidance conversion function to convert to 
a voice guidance. 

[Claim 3] A portable terminal position guidance 
notification method according to claim 1, wherein 

a specified number is transmitted from, the portable 
terminal, 

a region retrieving request is given by the mobile 
communication network to the satellite communication network, 

identification of persons whose positions can be 
retrieved is performed in the mobile communication network, 

a GPS signal transmission instruction is given to the 
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portable terminal, 

a position retrieving instruction request is given to 
the satellite communication network, 

a received signal is converted into region positioning 
information to notify the mobile communication network. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a portable terminal position guidance 
notification using a satellite communication network, 
particularly, relates to the portable terminal position 
guidance notification using the satellite communication 
network by which position information of the GPS signal 
transmission point from the portable terminal is converted 
into the region information, the region information is 
converted into voice guidance, to notify the portable 
terminal which makes the request. 

[0002] 

[Description of the Related Arts] Conventionally, in a 
mobile communication network shown in Fig. 5 or a network 
configuration consisting of a combination of the mobile 
communication network and a public network shown in Fig. 6 
of Japanese Unexamined Patent Application No. 7-288594, the 
integrated base station 53 is requested the position 
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information of mobile terminal 51 whose position is to be 
confirmed at present, a distance between a base station 52 
in the mobile communication network and the portable 
terminal 51 is calculated in the integrated base station 53, 
the region information database is retrieved based on the 
information of the distance calculated from a point where 
the base station 52 exists, the retrieved result is 
converted into voice information to be notified to the 
portable terminal 51 by voice guidance. 

[0003] Also, as shown in Fig. 6 of Japanese Unexamined 
Patent Application Publication No. 9-121377, a position 
retrieving request of the portable terminal 61 designated by 
a requester 67 connected with a public network switching 
station 66 is given t the mobile switching station 63, a 
mobile station information accumulation device 65 managing 
the position information of the portable terminal 61 in the 
mobile switching station 63 and the base station 62, the 
result of the collected information of the requested 
portable terminal is given to the voice response device 64, 
and the result is given to the requester 67 via the public 
network switching station 66. Also, the position of the 
mobile station is informed by using a home memory equipped 
in the mobile station shown in Japanese Unexamined Patent 
Application 57-24236. 

[0004] In this position information detection method, it is 
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difficult to confirm or track the position information in 
regions where radio waves of normal radio signal such as 
remote area (solitary island etc.) or mountainous areas or 
sharing of area within a radio area. Also, the position 
information calculated by each base station or each mobile 
switching station is different in accuracy range based on 
the schemes. 
[0005] 

[Problems to be Solved by the Invention] The first problem 
is that position information cannot be detected in certain 
regions (remoted region, mountainous region) and that, since 
the position is detected per area of the station, accurate 
search of the position is difficult. The reason is that t&te 
distance is calculated using a base station as a center (the 
distance is measured based on the strength of radio wave 
transmitted from the portable terminal), and the distance 
from the portable terminal cannot be calculated accurately 
in the in the region directly using the satellite 
communication network and the mountainous region. The 
second problem is that, since the position information of 
the portable terminal is managed by the internal memory of 
the mobile communication switching station between the 
portable terminal and the base station, it is impossible to 
search the position of the portable terminal in the region 
out of the service area of the mobile communication. The 
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reason is that, although the position information data 
between the portable terminal and the base station is held, 
when the portable terminal is out of the management area, 
the position information of the portable terminal which is 
managed by the base station cannot be transmitted/received, 
and the position information is not updated when the 
portable terminal comes back into the area. The third 
problem is that, regarding a car navigation system using a 
GPS retrieval satellite to search position information, 
since the car navigation system is accommodated in a moving 
automobile to track position information, the region 
information cannot be updated promptly. The reason is that, 
since the car navigation system receives a signal from the 
GPS retrieval satellite and accommodates the region 
information into a CD-ROM mounted in the car navigation 
system, a new CD-ROM must be bought for update of the region 
information, and the region information cannot be updated 
regularly. 

[0006] It is an object of the present invention to make it 
possible to detect signals regardless of radio wave status 
in an region where a portable terminal transmits radio wave 
and a regional difference, by taking advantage of the 
portable terminal mounted with the function of transmitting 
a GPS signal and by using the GPS communication satellite, 
to detect the position information of the detected signal, 
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to grasp the accurate position of the regional information, 
and to notify the guidance of the regional information with 
reduced errors, 
[0007] 

[Means for Solving the Problems] An apparatus for guidance 
of position information using a satellite communication 
network according to the present information, first, in a 
network configuration consisting of a mobile communication 
network and a communication network, has a portable terminal 
with GPS signal transmission function and a GPS 
communication satellite with satellite communication 
function for detecting the signal from the portable terminal 
and converting it to the position information consisting of 
longitude and latitude. Second, the position information 
guidance has a region conversion database for converting the 
longitude and latitude information detected in the satellite 
network into the region information, and a converter for 
converting the retrieved result into voice guidance 
information. Third, the position information guidance has a 
device for exchanging a satellite position retrieving 
requests and control signals for response between the mobile 
communication switching station and the satellite 
communication switching station. 

[0008] In this invention, the position is retrieved by 
using a GPS retrieval satellite, by mounting a GPS signal 
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device in a portable terminal. This makes it possible to 
retrieve in a wide area from position retrieving per base 
station. Also, by using the satellite communication network, 
it is possible to retrieve position information in regions 
where retrieving is difficult due to a land form or a region 
such as remote area (solitary island), or mountainous area. 
[0009] 

[Embodiments] Embodiment of the present invention is 
described with reference to the drawings. Fig. 1 is a block 
diagram showing an example of a network of a first 
embodiment of the present invention. Fig. 2 is a control 
sequence diagram showing the relationship between an 
interface and process among each component. Fig. 3 is a 
block diagram showing a network according to a second 
embodiment of the present invention. Fig. 4 is an 
explanatory drawing showing a data configuration of a memory 
unit on an area information conversion device. 
[0010] In the first embodiment of the present invention, a 
portable terminal 1 request retrieving of present position. 
A base station 2 converts a radio signal into a wire signal. 
A mobile communication switching station 3 analyzed and 
processes a request signal from the portable terminal. A 
GPS retrieval satellite 6 receives the GPS signal and 
converts it into a position information. A satellite 
communication switching station 5 allocates the position 
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signal from the GPS retrieval satellite 6 to the mobile 
communication switching station 3. A region information 
conversion apparatus 4 converts the position information 
into region information, and converts the region information 
into voice guidance information. 

[0011] Consequently, detailed description of operations in 
the first embodiment is given with reference to Fig. 2 and 
Fig. 4. First, the portable terminal 1 performs specified 
number transmission 21. The mobile communication switching 
station 3 performs position retrieving request analysis 22, 
confirms whether or not it is a transmission request from 
the portable terminal whose position retrieving request can 
be analyzed, if it is correctly confirmed, adds an 
identification code with the satellite communication 
switching station 5 in the retrieval identification setting 
23 and edits the position retrieving request 24, and 
performs a request of retrieval process to the satellite 
communication switching station 5. 

[0012] The satellite communication switching station 5 
confirms the request information from the position 
retrieving request 24, if it is correctly confirmed, 
registers it in the retrieval identification information 
setting 25, edits the position retrieving response 26 for 
the mobile communication switching station 23, request to 
the GSP retrieval satellite 6 be setting the retrieving 
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identification information in the satellite communication 
retrieval instruction 27. 

[0013] Upon receiving the position search response, the 
mobile communication switching station 3 notifies the 
portable terminal 1 by editing satellite signal transmission 
notification 28. The portable terminal 1 sets search 
identification information contained in the satellite signal 
transmission notification 28 to the position communication 
transmission 2A, and outputs it as a GPS signal to the GPS 
retrieval satellite 6. 

[0014] The GPS retrieval satellite 6 receives the position 
communication signal transmission 2A, analyzes the contents 
of the received signal by the position notification signal 
detection 2B, confirms whether or not the contents of the 
received signal is the search identification information 
designated by the satellite communication search instruction 
27, when it is confirmed, calculates the information of the 
received signal at the transmission point by the 
longitude/latitude information calculation 2C, edits the 
satellite search information notification 2D by adding the 
search identification information, and transmits the result 
of position detection to the satellite communication 
switching station 5. 

[0015] The satellite communication switching station 5 the 
satellite search information notification 2D, edits the 
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detection information notification 2E from the received 
information, releases the search identification information 
managed by the satellite communication switching station 5 
after editing the signal, and transmits the detection 
information notification 2E to the mobile communication 
switching station 3. The mobile communication switching 
station 3 receives the detection information notification 2E 
and requests the area information conversion apparatus 4 to 
collect the area information. 

[0016] The region information conversion apparatus 4 
accesses the various kinds of databases based on the 
following order. The region conversion apparatus: (1) 
detects a longitude conversion number by inputting the *9 
longitude information from the database shown in Fig. 4 (a) 
in the longitude information conversion data detection 2F, 

(2) detects a latitude conversion number by inputting the 
latitude information from the database shown in Fig. 4 (b) 
in the latitude information conversion data detection 2G, 

(3) detects a region area number by inputting the longitude 
code number and the latitude code number from the database 
shown in Fig. 4 (c) in the region information, (4) detects 
the detailed voice information of the region information by 
inputting the region area number from the database shown in 
Fig. 4 (d) in the voice data memory retrieving 21, (5) in 
the voice response information conversion 2 J, ■* edits the 



- 13 - 



voice guidance notification 2K into the voice signal based 
on the voice information collected by the voice data memory 
retrieving 21, and transmits to the portable terminal 1. 
[0017] Consequently, the detailed description of the second 
embodiment is given with reference to the figures. 
Referring to the Fig. 3, the second embodiment of the 
present invention has a configuration in which a switching 
station 7 and an administrative organization 8 are added to 
the configuration of the first embodiment (Fig. 1). The 
second embodiment is embodied as a method for monitoring the 
position information of a specified portable terminal 1 by 
the administrative organization 8. 

[0018] The administrative organization 8 asks the mobile 
communication switching station 3 to track a specified 
mobile terminal 1 as a specified terminal research. The 
mobile communication switching station 3 notifies the GPS 
retrieval satellite of the information of the requested 
terminal via the mobile communication switching station 5. 
The GPS retrieval satellite 6 transmits a search signal to 
the portable terminal 1 requested to be tracked. 

[0019] The GPS retrieval satellite 6 detects the received 
response signal from the portable terminal 1, and notifies 
the mobile communication switching station 3 of it via the 
satellite communication switching station 5. The mobile 
communication switching station 3 identifies whether or not 
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the notified signal information transmitted from the 
specified portable terminal which s required by the 
administrative organization 8, and if it is identified, the 
mobile communication switching station 3 notifies the 
administrative organization 8 of it as voice guidance 
notification via the switching station 7. 
[0020] As mentioned above, the detailed description is 
given with reference to the drawings. However, concrete 
configuration is not limited to these embodiments, and 
modifications to the design without departing from the scope 
of the spirit of this invention. 
[0021] 

[Advantages] As a first advantage, the position of a 
portable terminal can be searched based on the position 
information consisting of the longitude and latitude 
information by using GPS retrieval satellite. Thereby, 
regardless of the situation of the transmission region, the 
position information can be searched anytime, for the region 
information conversion database regionally grouped can be 
searched based on the longitude and latitude information 
detected by the GPS retrieval satellite at any time, and a 
wide range of region can be searched. As a second advantage, 
by using the GPS retrieval satellite, the position of the 
portable terminal can be monitored at any time. Thereby, if 
the designated portable terminal moves, its position can be 
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automatically detected to be notified. The reason is that a 
signal can be transmitted to the GPS retrieval satellite 
during a required period by mounting the function of 
transmitting satellite communication signal, and the 
position information can be continuously notified by the GPS 
retrieval satellite while the portable terminal is moving. 
As a third advantage, the region information, which is 
detected by the GPS retrieval satellite, corresponding the 
position information is continuously updated and is notified. 
The reason is that, by installing a database for converting 
the position information detected by the GPS retrieval 
satellite into the region information in the region 
conversion device in the mobile switching station, the 
database of the region information conversion device can be 
easily updated, and a lot of portable terminals are 
constantly provided with the latest region information. 



[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a block diagram showing a network according to a 
first embodiment of the present invention. 
[Fig. 2] 

Fig. 2 is a control sequence chart showing the 
relationship between an interface and process among each 
component . 
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[Fig. 3] 

Fig. 3 is a block diagram showing a network according to a 
second embodiment of the present invention. 
[Fig. 4] 

Fig. 4 is an explanatory drawing showing a data 
configuration of a memory unit on an area information 
conversion device . 
[Fig. 5] 

Fig. 5 is a block diagram showing an example of a 
configuration according to the conventional technology. 
[Fig. 6] 

Fig. 6 is block diagram showing another configuration 
according to the conventional technology. 
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[Fig. 1] 

1: mobile terminal 

2: base station 

3: mobile communication switching station 

4: region information conversion device 

5: satellite 

6: GPS retrieval satellite 

7: switching station 

8: administrative organization (police/fire brigade) 

a: satellite communication network 
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12 : latitude information 1 

13: degree minutes seconds 

14: latitude information 2 

15: degree minutes seconds 

16: latitude information 3 

(c) : region information conversion database memory 
17: latitude code 1 
18 : latitude code 2 
19: latitude code 3 
20: longitude code 1 
21: region area A-l 
22: region area A-2 
23: region area A- 3 
24: longitude code 2 
25: region area B-l 
26: region area B-2 
27: region area B-3 
28: longitude code 3 
29: region area C-l 
30: region area C-2 
31: region area C-3 
(d) : voice layer data memory 
32 : region area number 
33: block number 1 
34: block number 2 
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[Fig. 5] 

a: 1-chome 
b: 2-chome 
51 : PS 

53: integrated base station 
c: ISDN 

[Fig. 6] 

61: mobile station 

62: base station 

63: mobile switching station 
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64: voice response device 

65: mobile station information accumulation device 

66: public network switching station 

67 : requester 

[Fig. 2] 

1 : mobile station 

3: mobile communication switching station (area 
information conversion device included) 

5: satellite communication switching station 

6: GPS retrieval satellite 

21: specified number transmission 

22: position search request analysis 

23: retrieval identification information setting 

24 : position retrieving request 

25: retrieval identification information setting 
26: position retrieving request 

27: satellite communication retrieving instruction 
28: satellite signal transmission notification 
29: detection identification information setting 
2A: position communication signal transmission 
2B: detect position notification signal 
2C: latitude/longitude information calculation 
2D: satellite search information notification 
2E: detection information notification 
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2G: latitude information conversion data detection 

2H: region latitude information conversion data detection 

21: voice data memory retrieving 

2J: voice response information conversion 

2K: voice guidance notification 



[Fig. 3] 

a: mobile communication network 

b: public network 

1: mobile terminal 

2: base station 

3: mobile communication switching station 

4 : region information conversion device 

5: satellite communication switching station 

6: GPS retrieval satellite 

^ 7: switching station 

8: administrative organization (police/fire brigade) 

c: satellite communication network 
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